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Objective/Background: Bacterial persistence is the hallmark of tuberculosis (TB) and poses
the biggest threat to the success of any antitubercular drug regimen. The DevR/DosR dor-
mancy regulator of Mycobacterium tuberculosis belongs to the NarL subfamily of response
regulators and is essential for M. tuberculosis persistence in macaque models of TB. The
DevR/DosR crystal structure revealed a unique (ab)4 topology instead of the classical (ab)5
structure found in the receiver domain of other regulators in this subfamily. It was pro-
posed that phosphorylation may culminate in the formation of a DNA-binding-
competent dimeric species via a10–a10 helix interactions. Here, we deciphered the role
of the a10 helix in activation of the DevR/DosR response regulator in M. tuberculosis.
Methods: Wild-type (WT) and mutant DevR [a10-helix-deleted DevR (DevRDa10)] proteins
were cloned in suitable plasmids and expressed in Escherichia coli andM. tuberculosis strains.
An in vitro phosphorylation assay was performed using acetyl phosphate, and the dimeric/
oligomeric status of WT DevR and mutant proteins in the presence or absence of phospho-
rylation was assessed by glutaraldehyde-based in vitro cross-linking, followed by western
blot analysis. Additionally, recombinant M. tuberculosis strains expressing WTand mutant
DevR proteins were assessed for dormancy regulon gene expression under aerobic and
hypoxic conditions by western blot analysis. An electrophoretic mobility shift assay was
performed to assess the in vitro DNA-binding activity of DevR proteins to the target
DNA, and biophysical characterization was performed using circular dichroism spec-
troscopy, fluorescence spectroscopy, and thermal shift assays.
Results: Our results revealed that DevR structure and activity are modulated by
phosphorylation-dependent a10 helix dimerization. In its hyperphosphorylated state,
DevRDa10 is defective in DNA binding and exhibits an open and less stable conformation.
The combined results of in vitro cross-linking and genetic analysis established an essential
role for the a10 helix in postphosphorylation dimerization of DevR and gene activation. The
importance of the a10 helix for dormancy regulon induction in M. tuberculosis established
the a10–a10 helix interaction as a novel target in the DevR-signaling pathway for develop-
ing inhibitors against DevR, a key regulator of hypoxia-triggered dormancy.iotechnology, All India Institute of Medical Sciences, Ansari Nagar, New Delhi 110029, India.
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DevR-mediated dormancy of Mycobacterium tConclusion: This study established the importance of the a10 helix for DevR activation inM.
tuberculosis and proposed a novel molecular tool to screen small-molecule inhibitors target-
ing dimerization of DevR in the absence (inactive state) or presence of phosphorylation
(active state) to combat latent TB infection. This concept can be extended to screen inhibi-
tors against response regulators where dimerization is crucial for their activation.Conflicts of interest
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